IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
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DECLARATION OF ANTHONY C. MURABITO 

Dear Sir: 

I, Anthony C. Murabito, do declare and state: 

1. I am a patent attorney licensed by the State Bar of California and 
registered (RE. #35,295) with the United States Patent and Trademark Office. I am a 
partner in the law firm MURABITO HAO & BARNES LLP. From 1995 to 2007, 1 was a 
partner in the law firm WAGNER MURABITO & HAO LLP, which prepared and filed 
the Provisional Patent Application 60/248,267 on November 13, 2000. 




Examiner: Sterrett, Jonathan G. 
Art Unit: 3623 
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Examiner: Sterrett, Jonathan G 



Art Unit: 3623 
ORCL-2000-108-01 



2. 



I personally and directly supervised the preparation of the provisional 



Patent Application Serial No. 60/248,267 from prior to September 2000 diligently in the 
normal course of business to the filing date of November 13, 2000 upon which the 
current Patent Application 09/851,732 is based and claims priority to. 



provisional Patent Application Serial No. 60/248,267 from prior to September 2000 to 
the filing date of November 13, 2000, 1 also worked on or supervised the preparation of 
many unrelated patent applications during this period. 

Declaration 

I, Anthony C Murabito, hereby declare that all statements made herein of my 
own knowledge are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine or 
imprisonment or both, under Section 1001 of Title 18 of the United States Code, and that 
such willful statements may jeopardize the validity of the application or any patent 
issued thereon. 



Besides personally and directly supervising the preparation of the 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of 
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Serial No,; 09/851,732 

Filing Date: 05/08/2001 

For: SIX SIGMA ENABLED 
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TMTF.T J JCKNCE SYSTEM 



Examiner: Sterrett, Jonatlian G. 



Art Unit; 3623 



Coiif . No: 3656 



Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 

r^rr a ATinM OF PRIOR IN VF.NTION IN TH F I TNTTED STATED TO OVERCOME 

nTFD KEFERENCF. f37 CFR 1.131) 

Dear Sir: 



My name is Timotliy Dubois. I am an inventor of subject matter of tlie above- 
identified Patent AppUcation. The above identified Patent Application was assigned to 
ORACLE CORPORATION, a Delaware Corporation having its priiicipal place of 
business at 500 Oracle Parkway, Redwood Shores, California 94065 wMch in tiun 
assigned to ORACLE INTERNATIONAL CORPORATION (OIC), a corporation of 
California, having its principal place of business at 500 Oracle Parkway, Redwood 
Shores, California 94065. 
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Tlie declaration made hereof is to establish invention of tlie subject matter of tlie 
above-identified Patent Application to overcome tlie publication of tlie Cognos Wliite 
Paper "Consti-ucting die Integrated Data Warehouse with Cognos e-applications". Sept 
2000, ppl-19. 

Conception 

The subject matter of tlie present invention was conceived prior to September 
2000 as evidenced by information included in tlie internal confidential Oracle Wliite 
Paper entitled "Six Sigma Enabled Business Intelligence System", dated May 2000 
(Attached as Exhibit A) and portions of die internal conHdential Oracle paper entitied 
"Six Sigma Enabled Statistical Intelligence Featiue (SsESI) High Level Design Oracle 
Business Intelligence System" created in November 1999 and last updated September 
20, 2000 (Attaclied as Exliibit B). Some portions of tlie documents have been removed 
for reasons of ConfidentiaHty. The bulk of the "SsESI High Level Design Oracle 
Business Intelligence System" document was completed prior to September 2000 and 
tlie updates indicated on September 20, 2000 were directed to correcting wording 
dianges, 
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Diligence in Reduction to Practice 

Applicants proceeded in the normal course of business and were diligent from 
prior to September 2000 to tlie filing on November 13. 2000 of One U,S, Provisional 
Application entitled "Six Sigma Enabled Business Intelligerice System", Application 
N^miber 60/248,267. 



Declaration 

I, Timothy Dubois, hereby declare tliat all statements made herein of my own 
knowledge are true and that all statements made on information and belief are believed 
to be true; and further tlnat these statements were made with the knowledge tliat willful 
false statements and the like so made are puiiishable by fine or imprisonment or botli, 
under Section 1001 of Title 18 of the United States Code, and tlvit sucl-\ willfiil 
statements may jeopardize the validity of tine appUcadon or any patent issued tlnereon. 



Dated: aQIh 1 . 20O8 

^ Timothy Dubois 
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Exliibit A 



Copy of portions of the mternal confidential Grade Wliite Paper entitled "Six Sigma 
Enabled Business Intelligence System", dated May 2000. 
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hUroduclion 



Bcneftisjui- 

)■ endued iino tht 
hiliions as (t result 
of Six Si^imn 
prosirnnis. 



The Old svnY> of runnine a business nre tent, lO survi^^e lodny companies must 
conlinuously improve quntiiy and reduce ihe vnriabiliiy in tvtiy process 
ihrouchoui (lie organizaiion. Access \o dntn nnd (he cnpnliiliiy lo .innlyie ihni 
clnm is ibe key lo leduizing defccis niul incrensing ciiMomcr snii^fnciion, thus 
lendint, to increased productivity m\ arcaier lOp nnd bouom line iiro>vlh. Ornclc 
is\iniq"uely posiimncd lo offer Six Sigma nnd ndvnnced siniiMicol analysis pnn 
or its inte^rnicd. Dnin Wnrehousc nrcliiiccied, Business InlcUiacnce Sysieni. 

What is Six Sigmn nnd wbnL is nil ihe hype i^boiU? 

SiK Siom:^ is :i philosophy, n mcuic, a sirniegy, nnd u jionl !li:ii provides n means 
for pursuing coiuiniious qunliiy improvcmcni nnd reducing inlictcnl vnrinbility ni 
every process ihronohoui a business, ii provides a r,ysicmniic means of 
undcrsiandinvi cuslomer driven cxpcciaiions, undersiandin- produci and process 
capabiliiy , aiul rcducin- dcfccis. In llic case of Six Sigma aniilysis, a dcfeci c:m 
be related lo any measure lhai exceeds a lar&ci; such ns quality, deliveries, 
cniployce iiirnover, forccnsis, eic. 

As u philosuphy. Six Si°mn is a method used to achieve world class pcrlbrmance 
ihrounh ihe continuous reduction of defects. The focus on defects is designed to 
Shi ft people's perception from "96% good" to ^''10,000 defects per million 
opportunities bad." It concentrates on customer needs, and allows the 
oronnizntion to i.nidcrstand what is important to the customer, thereby helpinii the 
organization to se.i die right priorities in order to capture mnrkei share and 
in'.Tcasc prollinhilitY. 

As a metric, .siymti is u siatislicnl par:nnc:lei that corresponds to a standard 
deviniion on :> bell cui vu. The number of dcviolionf. bclv;cen ihc statistical mean 
(average) and ihc customer denned limits of acceptability provides n qunnliFiable 
measuTcment of iMOcess performance. As ihe process c:ip:ihiliiy increases, so 
docs the Sigma level of the process. A process that performs :u the Six Si-ma 
level contains 'SA defects per million opportunities (DPlVlO). 

Each company thai undertakes a Six Sitj,ma eiroii .seems \o view it as an inicnrni 
pnn of ihcir straieoy. One strategy can focus on enhancing: existing processes, 
wliite another can focus on desiiininii and developing new products or processes. 

Pcrhap.^ Ihe true power of Six Sigma is the goal that it sets for an organization. 

While it is possible to reach Six Sigma levels of quality in a process oi product, 
it is unlikely that all process or products in a company will reach such exacting 
levels of qualiiy. however, the good that is creMed through Ihe pursuit of this 
goal is what creates the tremendous return on investment seen at companies lilce 
Molorolii and GE. 

The result of such a nieihodoloi>y can increase customer satisfaction and reduce 
the cost of poor quality, thus leading lo increased productivity and greater lop 
and bottom line growth. Six Sigma companies are characterized by a culture led 
by data nnal vsis and .^cicnhHc though), as opposed to decision making based on 
inluiiion. H is this culiure of diua--baseO thought ih.ii uliimaicly pushes the ■ , 
prrjccsses towiULl Six Sigma and drive;; linanciid bencHis. 
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VVhnL is OrLicle-s Business Intelligence Sysleni? 



}}tii(L'i, ntitl more 
\i)(on))ed bus it HISS 
decisions 



Bvisiness inielliaoi^ce is a ^rowin^ treiul lo provide an imegrnted view of your 
bu^ineis, cMend nnntyiicnl CiTpnbili(ie> lo more users, ntid levernue ilie driin nnd 
experiise ihvu is dtstribuled iluo\ighoLU \\\c orannizaiion. Oracle's Business 
Inieiiioencc System (BIS) hns Lucn cicsi-iiiod speciHciilly lo help customers 
nnvionie ihc mnze of lechnolo^ies. oiodcls/nnd sirniegies, oiid lo provide a 
conipIeie/ii"Heg.rntcd environment for buiilncss nnnjysis ncross (lie riill of 
cnierprise needs. 

Oracle is uniquely qunliUcd lo deliver nn iniegr:iicd business iniellioence solviiion 
because it offers besl-of-brced producis in every key lechnolagy area - from die 
sapliislicnicd dam manaocnicni :im(1 iinalysis capabilities in Onicie Si, »o Ornclc 
Wnrehoiisc Builder's end-(o-end soluiion lor designing and implenicoLing a data 
wnrcliousc, to a caiTiprehensivc suite of d:u:i access lools ihai work togeihcr to 
create a seamless nnntyiicnl environmeni. 

Ori'.L'Ic's BIS is a web based tool thni allows ihe user ui view and analyze 
Performance Mc.:ioures (KPl'.s) across iIk business enierpiise by providing; 

» A prebuill sel of Reports lo view daia in i\ gmpbical :md/or tabular fornani 

Seamless drill down lo lower level of dala 
• Ad-hoc query nnnlysis 

An alerl mechanism used to pror.ciively communicMe acutal lo inrget 

performance 

A workflow rneelianism (o tlisiribuie alei ls/noilficalions effeeiively to the 
apprnprialc responsible p:iriy(s). 

A library of Performance- Measures or Key Performance Indicalors (JCPrs) 
to benchmarlc aciuat pr-rforniance a^;iinsi muliiple laroeis, e.[».; industry bc5\ 
praciiccs, key conipciiiion, corporaie commltmenis, t'orecasis, budgets, etc. 
The Oracle Enterprise Data Warehouse, which is a smole prepackaged 
repository of global dain lo include fael tables, dimensions, and collection 
packs far collecling and siorino enterprise wide dnla 

The power ol* int-GgraLing Si>: Sigma nnnlysis inul BIS? 

Six Sigma is bull! on a foundation of meihodicat statistical analysis. This 
annlysis ts comprised mninly of previously knowti and proven statistical analysis 
lools, such us Process Capability, Normal Distribuiion, Analysis of Variance, 
etc. Whni makes Six Sigma unique, is the rigid methodology of applying ihesc 
lOols 10 meet the end result of incrcnscd customer sausfnclion nnci reduced 
dc feels. 






BIS &. Six Siam.'i: integrated Si.v Si^ma Analysis of Enterprise Perfonmance 
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Sin Sigmrv anolysis uses mnny .idv:mced siniisiicnl mensures la nniiiyie d:i(n, 
u'hiciris whare the imeGraiion wiili BIS becomes so powerful. Adding Six 
Slgmn onQiysis cnpabiliiy lo BIS creaie? a perfect union thrit nllows for n 
cnmprehensive siniisiicni undersiniuiioiof Key Business Performance Menjures. 
Si^ Sisma enabled BIS offers .t siiiale pipeline for a miillidimensionnl view of 
dnin with n ihoroiigh undcrsmndine of v.^riniion nncl process c;\p.U^lliiy. 



IJiularsfdndin^ 
vor union is ihe key 
in process control 



A typical BIS rcpori 

The typical BIS repon offers n comprehensive view ofn given Pcifonnance 
Measure. U provides n siandard b;u or line graph, eic. lo view the nctunl dnia, 
iiscrdcHned largeis. and vnriance. Under each ^rnph is n mote complete vie\\' ol 
[he data in a tnbular fovmai. including sums or averages of each column desired. 
To allow [he user ricxibiliiy, thetc ;vc inimy dimensions and parameters by 
which 10 niter and view die repaci. 




Stnlislical view of Business 3ntcHi-Lmcc 

Vit:wing Performance Measures with line gritphs. bar charts, pie charts, cic. i.s a 
oood siandardiied way of analyzing data, but in many scenarios is not enough lo 
uei cornplele and thoroujih undcrsiamling of Ihe nciuni process capability. Often, 
more advanced slatisiics are required to understand the entire issue or discover 
opporiuniiies that would normnlly be ovcrlookcci. Six Sigma enabled reports 
would portray (he same data in a hi.sia>iram (bell curve) format, that displays llie 
variation of the data alonj^ with v;ifious other statistical measures. Analyzing 
data with Six Si(ima enabled BIS helps you see more details of Ihe data and have 
a better and more confldeni undcrsiaiidinfi of what is driving the higher level 
"averages'' and variaiion. This Si:^ Sigma analysis feature can be turned on or off 
for cxislingBlS reports, where applicable. 

For an example of a Six Sigma cn.abled BIS report, first consider the Book to 
Ship cycle time in the typical BIS repon tibove. Here, the Book lo Ship cycle 
time is viewed by Time or Customci, etc. and the calculniions arc higher level 
summaries of the Book to Ship cycle time for each Sales Order Line. In ihis 
c.vamplc, ilic Book to Ship cycle linic for CirctiiiTown is an average of 25 days. 
If Ihe Upper Targei Limit (UTL) is lb days, you might feel conndent thai your 
process is under control and your cusiomer is happy. However, if you analyze 
more closely using ihc Six Sigmn enabled report below, you might find that the 
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disiribuiion (or \'nr!;\ttorO of Book lo Ship cycle liuies r;inge from 20 lo 30 dnys 
and ilini 27 9r of your cycle linies are nbove your UTL, wliicli could poicnii^lly 
lend 10 nn uiilmppy cusiomer. This would ;ilso be evideiu by the low Signal 
v:\hie (2.0 seen belo^v. 



Scl of 13Qok!:: l Visinn npetauoi K HISA^I 
Trndiui! Planner I Orcu'uTownl 
Vc:\r: lFY-9StoFY>99 1 

Afc:i: lAll 1 

hcni: ll^nnion 1 



UooU lo Sliip Cycle Time 



Lovver T:iri!Ci Limii: [ 



t (Dcrnuli will use PMF) 
(Dcfnuli will use PMF) 



Upper Tnrgci Ltiuii |26 
1/ of Bins:) 1 1 1 (Blank will ufc Dcfnuli volue) 
Rnngc: Froi n^ 2D I To[^I] (fibnk will rciricvc values) 



\'icw Bv: l SuiisitcT" 



X = 25 



20 



30 



There is 28% probnbilily of being above the Upper Tar Limit (UTL) nnd n 0% probtihiliiy of being below i lie Lower Tnrgel 
Limit (LTL). The ovcrnll risk of being ouiside of lhcTnr[,ci Limiis is 237c. (Tliis is biiseO on Ihc iissnmption nfNornu)! 



Reol lime imeracnoit 
with your {lain is the 
key to tifjkidtif 
aimlysis 



Dynnniic interaction with Ihc nctua! tJrila 

A unique feaiuic ot'fcrcd by this reporting I'ormril is the ability to inicrncl wish 
the ncluni dalii. Severn! fields on the report ullav^- you to nnodify :md rerun ihe 
an^ilysis. 

The T:m ucl Limiis arc delnutied by whn! w:ls stored in Ihe BIS 
Performance A/liinageineni Framework (PJvlF), bul you cnn cb:ini»e liic 
values nnd rerun ihc analysis lo inidersland the inipacL 

^ The number of bins (bnrs in ihci histogram) c;in be changed to allow fur a 
more/ 1 CSS grrin\ilar view of Ihe data. 

' The range can be changed to allow for deeper analysis of n specific area of 
dam or 10 possibly climinaie ihc analysis of outlying dal.i. 



An ailvanccO statislical view of Ihc dr»l:i ans\vi:rs mniiy qucslions 

Six Sigma enabled BIS reporling helps answer business questions such as; 

For any given Pcrformrmcc Measure, whai is ihe distribution (varialion) of 
the dnin? 

Wh'al is Ihe impact on my PcrforiTiancc Measure if] simulate a ctumjic in ihc 

Mean, Standard Deviation. Tnrgci Lirniis, 11 of Bins, or Range? 

What level of improvement would ] gel if 1 reduced my "defccis" by 20%? 

What is my risk -of being oui of tolerance on any given performance 

measure? 

Six Sigma enablcirJ BJ.S reporting helps answer SKiiistical questions such as: " • 

What is my Mean, Siandard Deviation. Median, and number of doia points? 

Whnt is my Actual % below and above my targets? 

What is the 95% ConRdcncc interval - what range does 05% of my dat:i fall 

into? 
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. Wlut is the Anderson-Drwlin!: vnlut (how close :im 1 lo a noriTinl 

disuibLuion)? 

Wlini is iTiy Sigma value? 
■ W1V.U is the prcbability (or risk) ol beina ouLMde of my cirgei limiis? 

Run scLMiarios to sinnilntc clinngc 

Another fcaiure of the Six Sigmn cnnblcd BIS reporting ii^ (be nbiliiy to rnn pvirc 
simulmions based on ihe dnui from ihc previous report. A sepnrate (linked) 
HT^a, pnnc would let you chiingc the Menu. Smndnrd Dcvinuon, or T.ugels nnc! 
recnlcuUurihe dniA very quickly vln n simulniion of n normnl disiiibuiion. The 
simulaiion would Icoi; like the followinii: 




Scindard Deviation w;is 
LTL wni 
UTL wns 



'iWc is . .ir,%. prob.bili.y on.inn above Ihe UppcrT.r.cl Lic.i. tUTL)^nnd a OVr- probnbili.y of bcin, below ih. Lever T.rgc, 
Llmii (LTL). Tlic ovaall risk of bcinji ouisidc oF ihc TnfEci Linm:; is .jr>',Y. ^ 



A shii;l€ pipeline for 
(I muirulimensionni 
view* ojyowr ilata 



The -advantage is :i quick way ofmudeling ihe chaanei: in Lhe Target Limits. 
Mc:an, or Vnriai.on {Standard Dcvimion) and undersii.ndin^ [he corresponding 
impaei on ihe Sigma Value. Confidence Inicrval, Rir.k Fnclcirs, etc. This 
lal'orn.r.tion becorr.cs very in^porinni in delcrmininn il" you iihoulfl try movuig the 
mean (average) oi reducing the vanniion of a process. In ihc previous exnnapic, 
you can simulate reducing ihe average Book lo Ship cycle lime below 21 days, 
or making the process moreconsisienl by reducing ihc vnrinlion. 'J his 
simul:nion cnn help you determine ilie bcsii approach lor improv)n<i ihc proccsi; 
and Ihe potential benefils of increasing ihe process capabiiiiy- 

Conchisioji 

Six Sit'iTia Is rapidly beinii deployed in more nnd naorc businesses and incrcnsinii 
ilie competitive edge to on even greater llmiu By inicjiniiing Six Sigma analysis 
nnd BIS. Oracle provides a unique and comprehensive solution for iruly 
understanding your key Business Pcrlbrmnncti Measures. Jl provides: 

. One sel of imcUigcncc fcporls for simple, effective analysis and n more 

sophisiicLiied, siiuisiical view of your perforinancc 
. Easy deployment across ihc enterprise with any standard web browser 
. Consistent user inierfacc or[ianiiaiion across all functions of the 

enterprise 

. Shared, common dimensions for a mulii-Taceied view of enicrpnse-wide 
data . 

Whciher or not your company is cmrtntly using the Six Siam;. methodology: iVms 
single solution offers a quick icli.rn on invcslrnenl nnd increased competitive 
ndvaniage. 
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Exhibit B 



Copy of portions of tlie internal conHdential Oracle paper entitled "Six Sigma Enabled 
Statistical Intelligence Featvire (SsESI) High Level Design Oracle Business Intelligence 
System" created in November 1999 and last updated September 20, 2000. 



Serial No. : 09/851, 732 
Examiner : Sterrett, Jonathan G 



Art Unit: 3623 
ORCL-2000-108-01 



Six SIGMA Enabled Statistical 
Intelligence Feature (SsESI) 

High Level Design 

Oracle Biisiness Intelligence System 



Author; 
Crc::i!ion D:uc: 
Lnsi Upclaicd; 
Version: 



Tim Dubois 
\ \mm 1:30 l^M 
9/20/00 S:dS AM 
V \A 



NOTIL: The I'oliowing infornioliun is eonfidcntinl nrul is I'ur inlcrnni use only. 

Copycighi (C) \ W0 Orncic Corpomiion 
All ■Rl[;hl5 Reserved 
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OverYie^Y 

Thi5 docomeni provides n hloh-levcl overview of ihe Sin Siginn Enabled Siniisiicnl Intelligence 
(SsESl) re:\ivjre for the Orncle Businesf Inislligence System (BIS') . 

The current Business InielUcsencc Sy^^icm displays informntion in n number of different forninis 
!;ych ns Line Graphs, B:ir Chnris. Tic Clinrts, TAtailnr Reports, etc. The inieni of ihe Six Sigma 
Eiinbled Stntisiical ApprQ:ich is to nllow you lo better understand the dnin through simistics nnd 
mnke mare compreherisive and bciicr decisions. You should nL^o be able to follow the Six Sigmn 
philosophy through the use of the SIn Si^mn Enabled fentures. The intent is to tnnke this a feature 
or "plug-in" to the curreni BIS Viewer lechnalogy and add the new analytical ability that is 
discussed in this >ILD, 

The default Sialislical view wilt be in n Histogram formal to include basic suuisiical information 
s\ich as Mean, Sinndard Deviation, ivlcdinn, etc. The report will alio include adv:inced sialislical 
infoi'm:iiion such as the Probabiliiy nfbeinn nbove or below the Taruet Limits and a calculated 
Siamn V:iluc. The followin" arc the major points of ihc proposed Inielligencc product: 

Select the "Sialislicnl View By" frona (he current BIS report, where appioprialc. 

r» View ofdala in histogram forntai. 

Bnsic stalls tics such ns Mean, Standard Deviation. Median, A-D Nornralily, cic. 

Incorporation of Targets - view data against Upper and Lower Target Limits and sliow actual 
7n of data above and below Target Limits. 

Theoreiica] view of dm a - show % of diila expect ed to be above and beUiw Target Li mi is 
based on Metin and Standard Deviation. (Based on Normal Distribution) 

Si:i Sigmn view nf data ■ display the "Sigma" v;iIlic of the daia. T)ie Sigma vahie is a measure 
of variance defined as 3 defects per million opporlnnilies. (Basud on Normal Distribution) 

Simuinlion capabilily • view data sei iiueraciively with the ability lo change ihc iVlenn, 
Standard Deviation, and Upper and Lower Tai j^ei Limits to undcriitnnd how the oveiall model 
responds. 

Dalu Filiering and Mdileling- select different p:iramcier5 to view data by in order lo identify 
areas of opportunity (such as Time, Product Group, Customer. If of Bins, Target Limils, eic.)- 

This Inieliigencc reaiiire will be dci:igncd lo be a 'Tlug-In" fcauirc lo all the existing Inictligence 
products. Many measures c lilrenl I v defined could be viewed In an Six Sigma Enabled Statistical 
Format. For example, Gross Margin. Ucairn %. Delivery %, or Book to Ship Cycle Time could all 
be analyzed v^/ith advanced stailsiics ;ind viewed as a l-Jistogrom. 

The SsHSl Feature would be a common platform lo view existing measures in a Si.^ Sigma Enabled 
Sialislical format with the ability to tjctform "whal-if scenarios. 
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Definitions 

AZtU2\ 

The cnlculnied v.itue for n performnnce mensure. Colleciion programs will popuhie siinininry 
(iibles with cnlculnied vnlues and/cr ilic vnlues will be cnlcubtecl in vitisvs. Alens will compare ihe 
nciunl vMuc lo the tnrgets in ihe Perlbrmance Mnnngemeiu Framework. This aciunl v:\lut will 
display on Ihe Persoi^:!! l-loniepngc nncl on Notiricnuon messages. 

Oimension 

A Dimcnsinn is a logicj^l cniiiy wiih rciipcci \o which dnta \mgh\ be nrsnniied luid nnnlyied. For 
example, dntn miulU be orgn)iized by dimensions such ns 'Time*, Micnv. or Trading Pnriner' 

Dimensi on Level 

Tlie level of gmnutariiy for a dimension used in seleciing and sorting dnm wiihin iheDJS reports, 
workbooks .^nd performance nmnaiiement framework. Dimension levels form n liiernrchy of 
spccincity that together identify the dimension. For er.ninplc. with Ihe Time dimension, Year, 
Quarlcr. and Month arc the different dimension levels. 

Pe rformance Mnnagcnicnl FramcNvork 

The BIS componcnl thai allows iinpiememnlion of pcrformnnce measure tracking. The [rnmework 
is used 10 itJeniify and store the performance measure iarg.eis and lolernnces, ale.ns lo calculate 
nciual v;vl Lies, and workflovv lo lake :tclion on "out of lolernnce" situaiions. 

P er ro rma n ce M ciisu re 

An indicaio)' used to dete.rmine eiiicrprisc performance nnd svicceis. A comp^tiy will identify 
rclevanl performance measurer^ bastu on ihe dynamics of the inclusiry and the fompnny's siraiegic 
and laciical goals. This term is often used in conjunction with Balanced Scorecard efforis. May 
nlso be known as a Key Performance Jndicnlor (ICPl). The performance measures can be viev/ed 
by their slondtird unit of measure or by a sigrna value. 

Target 

The value specified for a specific performance measure ii\ a certain dimension level and a specific 
dimension. ]"or example; the target value of 12 might be set for ihe performance measure 
Inventory Turns, for the target level of Internal Orijanizalion and Time (Financial Period), and the 
specific dimensions of U.S. "Manufaciuring and calendar month. For an SsESl related rcpori, the 
Upper and Lower Target Limits could also be defined for the Sigma cnicuialion. 

Targcl Level 

Used wiih the Performance VJanagcrniint Framework to idcniify the dimension level associaied 
widi -J specific target setup. For example; in selling up a target for the Jnveniory Turn.^ 
perfoimnnce measure, the target level might be Internal Orgnni/.ution and Time (Financial Period). 

Tolerance ami Ln\Y cr Target L in]il (LT D & Upper Target Limit (U^J'L) 

Used in ihe Peiformance Mnnagcmeni Framework with Targets lo specify a range or boundary 
around ihe Target value iisclf. For example; if ihc Target for Inventory Turns is 10, (he lolerance 
might be set ai +/• 10% uround 10. In ihis case, ihe tolerance would be from D to 1 1, or you could 
simply type in 9 to 1 1 as ihe lower and upper Targei Limits and ihe tolerance % would be filled in. 
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Basic Business Needs 

Viewing PerfonnniKe Measures with Wnc iirnplis. bnrcluiruv pie clvuis, t\c. is a good sund^rditeci 
way of ^'ie\\'i\ia bui in mnny 5Ccn:\rios this is tioi eiiovich lo gdi complcie nnd nccurnie 

understnndiiv:. Very often more Adv;inced smiisiics are required lo understnnd ihe emirs issue or 
discover opponuniues ihai would normnlly be overlooked. Annlyzins dnia wiih Six Sicmn 
Ennbled Stnitsttcs will help you see niore deiails of the dnm nnd luive n belter and more confideni 
u nd erst and inl: of wimi is driving ilie liieher level "Avernges". 

A stniisiicnl ;\ppronch example: Book lo Ship Cycle Time would nornially be viewed by Time or 
Cusiomcr, av. These calculalions would be higher level summaiics of each Book lo Ship Cycle 
Time from cnch Sales Order. The sumtn;uies inny show ilun ihc avcrn iie (or nienn) is within your 
specified T:ugci Limits, ^'ou should be nblc lo aniilyic the data with siatisiics lo a,c( a more 
complete undersinndlng. If viewed wlih stiuisiies. you may find ihat many of the Book lo Ship 
Cycle Times iue oulside of llie spccillcd Target Limits. The Mean on the SsBSl reporl would 
match the average on the BIS report, but you may sec IVon^ the histogram thai 21% of ihc Book lo 
Ship Cycle Times are above the spcciTicd Target Limits and could poientinlly mean unhappy 
customers. This would also be evident by itie calculnicd Sigma value. The cNainplc below 
repre.<;ents this possibility: 

Menu - 25 



UTL = 26 




Mcasutc 


Mcnn 


■ SI.TnU;iiLl Dl'u; McUInn ; Aclunl ^LTl. 


Actual >LrrL 


90% C I i 


n 


T.Tf gel 


i A-D Norm ■ 


Strjinn 


Oooh to Siiipbays 


r "so"" 


! i * 

i ■ u "■ "'■Z'i'.i' I" - ■ ■ 


H '% ' 




isira" 






2.1 



Business Questions /Ask Oracle 

You should be able to aniivvcr ihc following business questions: 

• For any given performance me;i5;ure, what is ihc distribution (v^jriation) of my data'/ 

• Whai h ilie risk if ] miss my largct for any given performonce measure? 

What is ihc impact on my pcfronnanci: measure if ] sirnulaie a change in Mean/ Standard 
■ Devi.-iiiun; Target Limits. 1) (.)f Bins, or Range? 

Whal is the sigma value of my pcrrorrnance measures? 

AVhai are the advanced statistics of my performance measures? 
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Major Fealures 
Generol 



You should be nblc to filter Ihe dnt.i by selecting dit'fereni dimension levels. 

You should be nblc to view the dntei ij^ n hislogrnm foimnl from the "Statisticni Vic\v 

You should be r^ble lo view n comprehensive sel of sintislicnl mcv^sures n round the 
selectecl perl'orn^nnce mensuve, such as: K'lean, Stnndnrd Deviniion, Medinn, Sigmn, 
eve. 

You should be nble lo get n clenr imderstnnduig of Ihe probability of being outside of 
yoxirTnrgel Limits bcised on the data set. 

You should be nble lo run "wliiU-if" sccjijirios witli different Means, Slnndnrd 
Deviations, Tnrget Liniits, of Bins, nnd Kangi:. 



Pnec 7 
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Reports 



Layout 



.P;ir;imeicr Sec lion 



Misioarnm Section 



D:\\\\ Scclion 



Slmukulon Section 



Rclniccl Reports 



The pnge i;iyoui will be the snine ns the curreni BIS 1 li-i- reports when hr.M opened. There will he 
ihe ndded "View By" for n ^cuisiicai view. When setecied. ihe rcpori will chnnee lo n hisiogrnni 
view, comprehensive «;t.'\usiicnl cnlculniions in inbuhir fcirmui, nnd n ^inuibiion :\ren on Ihc boKom 
of ilie pnge. 



PnrnmeLers 



Vi£\v by 



Tlie Pnrameters shown on e:ich rcpnn will nol be chiinuoLJ frnni ihe original BIS repori. The 
•'View By" will liave nn nddiilonnl selection exiled ' _ ^ „ 



The "View By" will nlvviiys be in (he contott of Ihc Performniict: Meitsurc. For e^;imple, if Gross 
Margin is measured in DalUirs, ihen ihe "View By" will be by Dollnrs. Thi;; will not be nn option 
for selection. 



rnpiis 



Grnph 

Sirl of nuLit;vl_V_i»;inii Oprnnin n'^ (ll.SA^i 
Tniling Pniincr [~rirciiiiTiuvn1 
Year: [l^-9B ID FY-'Jol 
AiL-3: lAU. ~1 



BdmU In SI 11 J) Cycle Tmw 



licin: iUinlon 1 
View Bv: l Si mi .sties" 



Lower T.ugcl Litnii: [__ 
Upp'.T Tarfict Liiuil l 20 
// nf l]iiis:Q 



J tOofnuli wilMi:;L PIvlF} 
(DL*r;iMli will use PMP) 



(Dtimk will use Dcrniili viiluc) 



X = 25 UT]. = 26 



20 




Pr.ge S 
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Dnln 



The grnpli wili nlvvnys be n Hisiourani wlien ihe "Siniifuc.Tl Vie\\* By" selected. 

• The Upper Tnreei Limit (IJTL) nnd Lower Tnr\:ei Liniii (LTL) ns well ns the X bnr i-Mean) 
will be displnyed on ihe arnph ;\s an overlny. 

= The bars (or BinO of \\)t hislogroiu ^vlll be displayed in yellow exccpi for the areas oiiiside of 
I lie Tnr ^ei LinViis. These nrcns will be displayed in rod. 



This is die sinndard Suuisiicil Dola Tabic that will be displayed for all hisiograms. The siaieiiienl 
iifiderncaih is also standardized with the probability :ind risk pcirccniagcs being calculated. 







St.Tndn til Dcv 


MctH.-Mt • Acltinl -ATL 


Aclun) >UTL 


OiV- CI 


n 




■ A-D Notm t 


Siynin 


OmK Ici StiTp D'nyr: 




1-7 


2^,5 ; 




21 • ?.o ; 


'is6o " 




i 


"s.V 



Tlicfc Is n 2870 probnbiliiy of btiing above ihc Upper Tarycl Limit (U t'L) antJ :i 09/ prob:\b)ltty of being below ilic Lo\vcr Target 
UiTiil tl-TL). Tlic overall risk of being oiiisidc of the Tariici Limiii; Is 2S%. (This is* bosftl nn llie nsnimplioii urNnmnl Data) 



Simulnlion 



You should be able lo change ihe Mean, Sinndard Devialion, Upper Target Liinil, and Lower 
Torg^ei Limit and run a "wliaL-iC" scenario or sinuilation. This enlire simulation area will be jnva 
applet and v/ill he independent ofoniside data. It will lake Ihc Mean, Sinndard Deviation, Upper 
and Lower Target Limit data iVom the Data table in llie Aciual area above. ]i will not retrieve data 
from the summary lables, trans actional rial abase, or PMF. 



SUnuhiiinn: 



WhM ifllic: 
,vic.ii\ wa.s.lll 



Sinndard Otiviniian \vi\s [ 
LTL was 
UTL w;is 



\ ^ 11 




(Siniulriiion br.scil on Mean And S'.andnrit Dcv onl>j 
UTL = 2 1) 





t7L 




Olwi^u Sl^pljirt ■ "ri' *' : "1,7" ■ 







Tlicrc I5 a .U)% probabil'ny of being above the Upper Tart-ci Lirnii (UTt_) ;intl a {)7r. prob:ibiliiy nf bcifig below ihe Louver Targci 
Lifiiii (LTL). The overall risk of being oulsidc of ihc TargL-i Lirnils is.I^»%. 



Related ReporLs 

You should be able to add Jielaicd Reports to the bottom of the layout similar 10 what will be 
available for J li-t- BIS I^cporis. Where appropriate, there will be prcsccded Sialisltcal Related 
reports that show the Sigma value by die dimtinsions listed on ihnt BIS report i.e.. by Time. 
Geography , Produci. etc. ■<••.■ 
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Relaced Slatislicai Report 



The relnied siniisiicnl report ernphs (he sipjnn \-\\\\\t by lime - iiending. 



Book Lo Ship Oycle Time Sigma 



5 

^ 3 

u5 



2 
I 

0 • 



Jan Feb Mar Apr ^tiy Jun Jul Aug Sep 



Perrorninnce Measure Targets 



Vou slioiild be nble to define mrgeis in nit reports. To display in reports, you would need lo 
define inrgEis for every combination of the dimension.^ ;ind their levels. But, ihc simulnlion nren 
will lei you enter Upper nnrl Lower Tiugci Limiks which ore the Upper nnd Lower Tnrgei Limits 
I'rom FMF. You should be nble lo use the simulation :irc:i lo either cnier ncvy Limiti; or oveiride 
c;itslinu Limits pulled in rrom P^F. 



Stalisiicni Measures (Cnlciii;itions) 



Mcnn 



The iVIenn is the overtige of the dntcv sel. *f liis cnlculniioa will be based ofF of iJtg dnla that 
is defined by the user's selection of dimensions and pnraineters. Menj^ = Sum of iLaln 
poinls/nvunber of d^tn poijiis. 

Sl'.indiird Deviation 

The Slandord Devinlion is (he mensure of vnrinlion for the given daln set. The fonnuln is 
given by: SQR00T(((n=^Sum(x^2)) - (Snm(x))^2)/n=^(n-l)) 



Median 

The Median represents the middle uf ihe data set. For exiirnple, Mediaii (J, 2, 3, ^L 5) = 3 
cind Ihe Median (L 2, 3, 5) = 2.5 



Lo^ver T:irgcl Limit (L'J'L) iinU tjppt.T "rnr^cl Limit (UTL) 



The Lower Tnrgel Limil and Upper Target Limit are not cniculalions. They are user 
defined in Iavo possible ways. 



Pnge 10 
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1. You det'mL^ Target Limits m PMF, The upper and lower ends of the vniige Iroiu PMF 
represent \he UTL and the LTL The Upper njid Lower Tnrget Limit? will be defijied 
in hv'o po?5ible wnys: 

n. Input a Tclfrnnce % n round the Target. Thi? will automnticrTlly I ill m 
the Upper niid Lower Torget Lm\ \ luiiT^bers. 

b. h^put the U|:i|ier and Lower Target Limit numbers. This will 
automatically l"ill in the Tolerance %. 

2. You deline the UTL and LTL (or the singulation. The simulation area lets the user 
override the UTL and LTL broug,hl in from or enter them as new values ii 
Targets in PMF were not set up. 

ActiiLil < LTL :ukI Actual > UTL 

The Actual < LTL is the Aclual % ol data that is below the Lower Target Limit. The 
Actual > UTL is the Acliial % of dnta thai is above the Upper Target Limit: Aclunl < LTL 
= [it of datn points below the LTL)/TalaI ii of data points " iOO 

'J5% CI (95% Confidcncu lnlnrv:0) 

The 95% Confidence Interval of Ihe dnta set. It is Uie prediction inten/al vvjiere 95% of the 
data vs/ill fall beNveen. 95% Ci - Mean +/- L96 ' Standard Deviat-ion. For example, 95% 
CI ^vhere (Mean = 5, Stdev = 1) 5 L9G M => 3.0^] to 6.96 

Range orPnia 

The Rangi? oi Data is simply Uu^ lowest value lo the highest value in the given data set. 
The actual lowest and Jiighcsi vaKies wi.ll be returned for lliese fields, bul you can 
override them by ijipiiUing values. The reason is l-o eJijninale ouHyers and recalcLilate. 

il of Bins 

The it of Bins (also Icnown as Ihicketi or Classes) refers to the il of ]3ins in llie Histogram 
(Ll^e bars llial make up the grnph). This is somewjiot of a controuersial issue since Jiaving 
loo few Bijis could cover up n trend and loo many coujd dilute any trends. The mJe of 
Ihumb is lo choose bet^veen 5 and 20 13 ins for any given dala set. Follov^ Lng is a simple 
matrix lo use; 



o' differenl data points \l of bins 

1 1 

2 2 

3 3 

5 5 

6 6 

7 7 
0 8 

9 9 

10 10 

11 11 
12-100 n 
101-200 15 

> 200 20 
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n [Snmplc Size] 

n represents ihe mnnbev ot dnta points m Ihe dnta set. It is Sample Size. 
A-D Ts'ormalily (A lulcrson-DoiTMig N ornuruy T esl) 

The .^Vnderson-DnrlLng, Normalily lesl is a lesl lo see if llu" daln is normally dislrilniled. 
The test will yield n Pvr\lue thnt should be larger liian ,05 for normal data. U" the Pvnluiir is 
less than .05, it catvnot be slated lor cerLiin thai llie data is iiornial. 

It 

A\ = (-( Z (2i - 1)1 In Z; + ln(l - Z„ .. ■ - ,)] )/;;)- 1' 

1 = 1 

The P value is found in n corresponding cross reference lable. 
Probability o)' being bclo>v Uic LTL 

The pjobabilily ol beijig below the LTL is based off of n normal dislribulion and the Z 
deviate (Z table)- To calculate tJie Probability, the Z devinic is first calculated as: 

Z = (X - LTL)/Sldev |(Jvlean - Lo\ver Target Limit) divided by Ihe Standard Deviation 

Oi'iCCf llie Z devialti is fouj\d, the probability can be found by looking il up iji the Z table 
which is found in any staHsHcs book. 

Probability of being above thd UTL 

The pxobybility of beijag above the UTL is based off of n normal distribution and the Z 
deviiite (Z lable). Tn calculate tlie Probnbility, the Z deviate is first calculated as: 

Z= (UTL - X)/Stdov ({Upper Target Limit - Mean) divided by the Standard Deviation 

Once the Zdevinle is found, the probability can be found by looki.ng it up in the Z table 
wlijch is found in nny sin iis tics book. 

Sii^rnn or 7. (Slinrl Tcriu) 

The value is calculated iToni die Z icible. The "Probability of being above the UTL" is 
added to the "Probability of being below the LTL". This '1 otal Probability is looked up on 
the Z table (area under l)ie curve) and related back lo a Z devirite. Tl^is v^lue represents 
the Long Term Si[;mn. 

A conrumon rule of Six Sigma Methodology says that a Shor! Term Sigma can be 
represented as the Lonj^ Term Sigma -i- n ] .5 Sigma shift. This reasoning is based on the 
fact thai over a long period of time, the distribution will spread out due to time related 
sources of error which lend to upscl process cenlering as compared to the Short Term 
Data galhering/analysis. The "5i.\ Sigma Level of Excellence" is based off of Ihe shorl 
term (21sl). If your dala is short term in nature, then the resultant Sigma value will be 
short term. If your data is long term in r-alurc, the Zsl is calculated off of the Long Term 
Sigma -f L5. So. Zsl = ZIt i- 1.5 shifl. For more inlormalion about the short and long lerm 
Sigmn vnluc and die shifl, see Appendix 1 . 



Pnge 32 
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More Informntion 



Help Texl 



Tlic lielp icM ;is5vxi;Mt:d w-'nh cnch lepon will bo similnr lo belo^\': 



gWoiBln!atPwiagaBagiSHe^ 






This fopoii provides 2 metisures: Scrao aiict Yield. When vibwed by Tims (clefaull). 1 line 
v3raplifor Gach measurGJ comptires the Scrap %(or Yield %] byUiemosi oppropriaieTlme 
period (Yesr. Ouaner. Monih) for (he aiven range of dales, for all orcjanizalions within Hie 
seiecied Sel of Books. Target values, if seeded, are also shown. 

The Yieid measure is catculalecJ by summinQ ihe loicil good assomblieii producied by ail 
bii'ledcid organiZ5tioi'i^ . ilvifn dividing by Ihe sum of (he loicil assemblies produced by those 
organizations. 

The Scrap measure is ihe loial quanliiy of the maliarial scrapped as a percentage of the 
loial quantity produced. 

Those measures can also be viewed by Organizaiion (Legal Entity'. Operating Unii. Inventoiv 
OrQP.nizalion). Product Caiticjoiv/Product. and Geography (Area. Country. Reyioti). 
The columnar dal/3 ciccornpanying these cirapiis sliows. in addilion to Hie actual and largel 
values, the variance ol actual against target: Variance = (Target- Actual)(^3rger 100) 

When drilling down in iln^ Product dimension, measures can be shovjn ut the AbSi-jmbly levc-l. 
VVh.en drilling dov-;n in ihe Oryanizaiion climertsion. measures can bi?: shown ai the 
Deparimeni level. 



T'hcrc will be a help screen like above for encli repori ihni will include: 

A deiJcriplion of the mcnsufc 
Tht ;iciu;il Cnlculniion 



Bul)blcTeM 



The bubble text :iS5nci;iied wiih Ihis rcpoii is: 



TBD 
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Setups (TBD) 

1. Run \ ]\c Concuri-eni Program iTBD) 

Nrivignie lo appropriate npplicniion nrcn and Inunch ihc rehued concurreni pio^rani ii'ihe repon 
bnsed off of a summary lable. This is noi required if itie rcpori is buili off of tlie irnnsaciionnl 
dninbase alone. 

This concurreni program needs lo be run for n dole range. If ihe daie ranoe is Icfi NULL, it will be 
run for ihe entire system to daie. The cor.cunent proorrim will be populaiin^ ihe sninmary i.ible 
which can ilicn be used by ihe view for iht report. 

Z. Sol up Targets. (Opiional) 

If users M'ould like lo see targets dispinyed in ilic reports, il^ey v\'oiild need to dctlnc inrgets in PMT 
for ilie report. Otherwise. Target Limits can be scl as a .simnhiion in the hisioiirarn reports. 
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Open Issues 

■l. NVoukI tl^is be cnllcd n ("cntiirc org pi-odiici? 

Since Uiis is more of n "plug-iiv' ilinn n stnnd nlone produci, whm is ilic correci (crminology for it? 

2. PMF - abilil)' to enlcr l]p]3cr anil Lo^'cr Tnrgcl Limits? 

How win ihe user enter Upper and Lower Tar^cl Limiis In PMF7 Currcnlly the Target is denned 
Willi •x Tolcrnnce (rnngc) around the Target. The user should be able to enter hnrd inimbers lor the 
Upper nnd Lower Target Limits as well as the choice for a tolerance. Can it be set up to let the 
user pick one option nnd autoinnticnliy fill in the other? 

3. Pei-ronnance is CDnccrn 

The Siaiisiical analysts will need to be performed with the lowest level of data nroiuiinriiy. This 
coold mean hundreds of ihousands of rows nf d.nia lo be crtinchcd in many wnys. Plus, a 
sinnilntion would require all the calculaiions to be rerun instantaneously. How will ihe 
performance be ouarnnleed? 
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Closed Issiies 



4. Sigm3^'^]^l.^^ Crilcuiatioii 

The cnlculniion for Sigm:^ cm he ibund wiih n few cJiffereni fonnulas. They nre nil very 
coniplicnied due lo nlgebraic sininlniion of inie^raiion in find ihe nrca under the curs'c. 

The Six Siginn I'olaiJntion has Imw sttcci's^fulh/ revdrsed enoinn'iVii. It is coviplelt'.hj bn<cti off of 
the Z inblii nud Ihevcfore is witlc of^eu for public use.. 

5. User selectable tlntn mnge? 

Should ihc user hnve the nbiliiy lo chiioiie ihe upper nnd/or lower dnm range of ilie nciunl dnin 
displayed in ihe graph and calculniiaiis? The reason would be lo eliminate oullyers in ihe aciuol 
dam. For cMimple, it" mosi of ihe dnia was beiwcen 20 and 30 days and iherc were a few da la 
points at 1 or 2 day.s, could make a nvajor change in the calculations. If the user couUI reslrici 
or nilcr ihose daia points out, ilie ncuial data would be nuire meaningful. 

Added the nbilir)' for you to dcfuie d)c tani^e in fiie pnrnmeicrs s^cciion ofdw report. 
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Appej^dix'l 

Guidelines I'or ihe Coneclion of Sigma Vnlucs (Excerpi from "The Vision of Six 
SigpvT. Tools .ind Methods for 5re>-i]Uhjouo1i'^ b y Mikel J. Hnny - 1990 

Guideline 1: If n nielric is compuled o\^ the bnsi5 of d.itn galhered over mnnv cyclei- or 
lime inten-nJs, the resiiUant vnlue 5ho\dd be regnrded ns n long-lerm mensure of 
performance- NaKirRlly. Ihe long-term metric must be converted to n probnbilily. Once 
expressed as a probability, Z.lt vnlue mny be established by wny of a table of aiea-iinder- 
Ihe-normal-curve, or any acceptable computntionnl device. If we seek to forecast shorl- 
lerm performance (Z.sL), we must add a shift factor (Z.shift) to Z.ll so as to remove time 
related sources of error which lend to upset process centering. Recognize tlial Ihe ncti-ial 
value of Z.shift is seldom known \s^ practice; therefore, it may be necessary' la apply the 
accepted com'cniion and set Z.shift := '1.50; othewise, use the nchial value. As a 
consequence of this linear Iransformalion, ihe fLnaJ Z vrilue should reflect only random 
sources of error and, Iherelore, .serve ns a projection of short-term per/ormajice. Tluis, we 
are able to arLificially remove the effecl of noniandom influences (i.e., normal process 
centering errors) Prom the analysis via the transform Z.st := Z.lt + Z.shifl. 

Guideline 2: If the n^etric ir> mniputed on the basis of daia gathered over a very limited 
number of cycles or lime inten^-lls, ihe resultant value should be regarded as a shorl-term 
measure of performance. Naturally, the short-term metric must be converted to a 
probability. Once expressed as a probability, Z,st may be established by wsiy of a table of 
area-under-the-normahcurve, or any acceptable computalional device. If we seek to 
forecast long-term performance, we must subtract Z.shifl from the Z.st so as to 
approximate the long-term capability. Recognise that the actual value of Z.shifl is 
seldom knov^n In practice; therefore, U may be necessary to apply Iht? accepted 
convention and set 21sh)n = J, 50. if the nclual value is loiown, u.«5e it. As a consequence 
of Ihis linear transformaiioTi, the fmal Z value reflecls both random and nonrnndom 
sources uF error and, therefore, is a projection of long-term perlornnance: Thus, we are 
able to artificially ijiduce the clfecl of nonrandom influences (i.e., nornial process 
cenlerui^ error) inlo the nnalysis by way of Z.sl - Z.shift = Z.lt. 

Guideline 3: In general, if (he originating data is discrete by nature, tJie resulting Z 
Irans/orTTi should be regnrded ns.long-tenn. The logic of this guideline is simple; a fairly 
large number of cycles or lime inleo.'ajs is often required to generate enough 
nonconformities from which to generale n relatively stable eslimate of Z. Hence, it is 
reasonable to conclude that both random and nonrandom influences are reflected Ln such 
data, in this instance, guideline 1 would be applied. 

Guideline ^: In general, if the originatirig data is continuous by nature and wns gathered 
under the constraint of sequential or random sampling across a very limited number of 
cycles or lime intervals, the resulting Z value should be regarded as short-term. The logic 
of Ihis guideline is simple; data gathered over a very limiled number of cycles or time 
Lntervnis only reflecls random influences (white noise) and, as a consequence, lends to 
exclude nonrandom sources of variation, such ns process centering errors. 

Guideline 5: Whenever il is desirable io report ihe corresponding "sigmn" of n given 
performance metric, ihe shorl-ir::rm Z must be ifsed. For example, let us suppose thai we 
fitid 6210 pprn deleclive. In ihis inshnncc, we must transiale 6210 ppm into its 
corresponding "sigma" value. Doijig so reveals Z.ll ^ 2.50. Since the 'origina ling data 
was long-term by nature, gin"deline 1 and 3 apply. In this case, Z.lt -v Z.shift = 2.5 -h T5 = 
0. Since no olher eslimate of Z.sliifl was avnilable, the convention of 1.5 wns employed. 
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Appendix 1 



p™b.bili„, 2.1, ^ „„„i,„^, » J , "I"""" " 

of this Imcar Uaasrormalion U,c nrn 7 vlr n T " '^•^ » "^^=')"':ncc 

induce .l,c .rrcc. or ,cnr;,,dom '^i^ ^ P-fonT,anc.. 71,us, u. .hi. ,o .nir.cinlly 

cycles or ,imc in>=rv.l3 i often r^^.i^^^f ,o , ^ c T ^ '^"^ ''"^^ """^^^^ °' 

geacrn.cna-ln.ivelyslnblc..,i,n.iro7z w^^^ "-6)y.oncooro™i,ie.s from which lo 

applied. '"Sl^"". euidclFiK- I v-ould be 

.in^pie; d=,n .n.hcrcd over . v.^ ZXXtor .vf ''"^ '"^'^ °' "^'"^ ^ 

influences (while noi=c) and us , e^n nZT. , ^ ^ ^^'^ 

..uel, as proecs. centering .rTorl '° "'^'"'J'^ """"ndom souro.:s of variation. 

62,0pp. dcree,ive: In i. V ^.^^^^^^^^^ ^ -PP^- - T.d 

value. Domg so ,evcal= Z li = 2 50 S In ,h " ^^"^ =°"«P°"di"S "signi." 

I and 3 apply. l„ ,his ca.c, Z.I, f Z slim = 2 , ^I'T-"; r '^^^''^^ ''^ 

available, liie convcnrion ofLS was employed.' " "° ^""^ 
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